
DECLARATION OF TI-IE RECORD OF DECISION 

SITE NAME ANO LOCATION 

Naval Submarine Base, Bangor 
Operable Unit 5 
Bangor. Washington 

STATEMEI\T Of BASIS AND PURPOSE 

This dccisioa documea1 pre.scats tbc selected action for Operable Unit (OU) 5 at the 
Nava.I Submarine Base (SUBASE). Bangor, in Bangor, Washiagion. cbosea in 
accord3.Dcc with the Comprcbens.ivc ~ovironmcoul Response, C.Ompecaation. and 
Liability Act (CERClA) as amended by the Supcrfund Amendments and 
Reauthorization Act (SARA), and, to the extent practical, the Nation>I Oil and 
Hazardous Subswicc.s PoUution Contiogency Plan (NCP). OU 5 consists of Site 5, the 
dcmoiisbed former metallurgical laboratory (FML) rubble, with coa.firn131ioa sampling at 
the FML original location. This decisioa is based oa the administr.1tivc record for the 
sites. 

The lead agency for this decision is the United States Navy. Toe United St.atc.s 
Environmental Protection Agency (EPA) approvc.s or tbis dccisioa and, "'ith the 
Wasbingioo State Depanmeot of Eoology (Ecology), bas participated in scoping the sile 
investig3.tioos aad iD evaluating ahcm:uivcs for rcme.di:il action. The Sta.le of 
Wasbingioo coacurs witb the selected remedy. 

DESCRIPTION OfllfE REMEDY 

No actioa.. 

DECIARATJON 

No remedial ae1ion is necessary 10 c nswc pro1ectioo of human hc~th and the 
covironmcnL A 5-year review is oot requited. 

Using EPA guidelinc.s and the informatioo developed during the site invc.sligation. the 
Navy evaluated the polential adverse effects 10 human health and the environment 
associated with exposure 10 site chemicals. The potential e.-q,osure of workers and 
rC$ldcou 10 chemicals detected at each site was cstima1ed for cwrcol and future 
,cen3rios. The evaluatioa. performed according 10 EPA's NCP and policy guidance, 
indjc:;ued th.at no u.oac:ccptablc risks arc prcsea1 at I.be rwo si1cs. Tb.is eva.Juatioo 
supports a decision for no action at Operable Uait 5. 



Signature sheet for the foregoing SUBASE, Bangor, Operable Unit S, Remedial Action. 
Record of Decision between the United Sta,,. Nary and the United States 
Environmental Protection Agency. with concurrcn« by 1hc Washington State 
Oeparuncnt of Ecology. 

Captain Ernest R. Lockwood 9-&>-93 
DateSUBASE, Bangor, Commanding Offittr 

United States Nary 



Signature shee1 for the foregoing SUBASE, Bangor, Opcnible Uni, S, Remedial Actioa, 
Record or Decision between the United Su.1cs N&Y)' and lhc United Su.IC$ 
Environmental Prot«tion Agcccy, with concurTCncc by the Washington State 
Ocpartmcn1 of Ecology. 

Gerald Emison 
Acting Rcgiooll Administrator, Regioa 10 
United States Eovironmc,it>l Protection Agct>ey 



Signa,ure shcc, for the foregoing SUBASE, Bangor, Operable Unit S, Remedial Action, 
Record of Decision between the Uni1ed States Navy and 1he United States 
Environmen1al Protection Agency, wi1h concurrence by the Washing100 Staie 
Depanmen, of E<ology. 

Carol Acskes. Program Manager Date 
Toxics Cleanup Program 
Washing100 State Deparuneo, of Ecology 
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DECISION 5mfl\IARY 

1.0 11'"TROOUCllON 

Naval Submarine Base (SUBASE), Bangor was listed oo the Natiooal Priorities List 
(1''PL) oo August 30, 1990. In accord.tnee v.ith the Compreheosive Eoviroomental 
Response. Compensation, and Liability Act (CERCU.), as ameoded by the Superfund 
Amendmeots and Reauthorization Aft (SARA), the Uoi1ed States Navy (Na,y) 
perfonned a remedial investigatioo/feasibility study (RI/FS) to characterize the nature 
and exteot of any residual chemicals of coocern. lo the case of Operable Unit (OU) 5 ac 
SUBASE, Bangor, the Navy's evaluatioo of poteotial adverse effectS oo bumao health 
and the cnvirona::icol indicated no una.cccpubtc risks at the site for either current or 
future uses. 

2.0 SITE NAME, WCATION, ANO DESCRIPTION 

SUBASE, Bangor is l0<01ed in Kitsap C,,uoty, Washington. approximately 10 miles north 
of Brcmenoo on Hood Canal (Figure I). Land SlllTOUOding SUBASE, Bangor is 
generally undeveloped or suppons limited residential use. OU S ls localed in the south­
central portion of the base. It consists ofSite S, tbe disposal location for rubble from 
the demolished former metallurgical laboratory (FML) (Figure 1). C,,nfirmation 
samples were Wen at the original Jocatioo or the FML to make swe the area was clean 
(Figure 2). Mercwy was of potential concern a1 both areas. 

The investigation of the FML site con$istcd of drilling 6ve soil borings to a depth of 15 
fceL Soil samples were collected from each boring at intervals of 1.0 to 2.5, 6.0 to 7.5, 
and 14.0 to IS.S fceL These samples were analyzed for total metals to determine the 
possible prescoce of residual mercwy. C,,occntratioos of metals fouod in FML soil 
samples were coosis1eot with naturally occuning metals in SUBASE. Bangor soils. 
Figure 3 sbows the location of the soil borings at Ibis FML site. 

The remedial investigation ofSite 5 included sampling the si1e soils, stormwater and 
sedimen1 runoff, dowogradient groundwater, and soil vapor. A soil vapor survey was 
performed in an attempt to pinpoin1 the burial location of the FML rubble. The soil 
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SUBASE, BANGOR. OPERABLE UNIT 5 
U.S. Na-.y CLEAN Cotltta.c:1 Record of Oecisioo 
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vapor survey analyzed mercury conccotrations in air s.:unplcs obtained from subsu.rlacc 
soils at various locations on the site. A backhoe was used to excavate possible burial 
locations identified in the survey, but the FML rubble was 001 found. 

A nc.11ed groundwater sampling well was inst.alled downgradieot from Site 5. The static 
grouodv.'Dter level V.'3S appro.wmtely 117 feet below ground surface. Groundv.'3ter Oov., 
are to the nonhwest in the vicinity of Si1c S. No groundv.'3tcr $3mpling ...,-as pcrfonncd•= lhc FML The area around Site 5 generally coosisu of Vashon Ttll, wbicb may 
reach • thicla,ess of up 10 40 fecL 'Jl>e till is underlain by Vasboo Adv:incc Sand. 

2.1 FML SITE 

The met.aJJurgy laboraro,y was torn dov.'D in 1973 during coos1n1ctiou of the submarine 
base. The area wbere the met.allurgy laborato,y was loc:,tcd Wll.S rebuilt as the base's 
central core are.>. The azea is now a paved parking lo, berwceu • child-care center and 
a base ehape~ located bel\VCeo Pompano Street and Pickerel Cude. Since the 
demolition of the FML. the azca has been regraded. paved, and landscaped. Figure 2 
shows tbe site location. 

2.2 Sin: S 

After the FML "'3S demolished, building rubble was reponcdly buried in an azea 
designated for disposal of coos1n1aiou debris. The disposal azca is believed 10 be in the 
northern portion of the western barricaded railroad siding area, wbich is located in the 
south-ccutral part of the base. This area consisted of 20 barricaded railroad sidings. 
Several years after the initial demolitiou, the !oundatiou of the FML was reponedly 
buried in the southern portico of the "'CStcrn barricaded railroad siding area. The 
abandoucd barricaded railroad sidings were filled with COOSll'UCliou debris and suil. The 
exact locations of the buried rubble a111ld 001 be confirmed by bistorical records, 
personnel interviews, or aerial pbotograpbs. 

The terrain of Site 5 is rolliog and uncvcu, covered "ith an array of succcssio~ weedy 
plant species. The soil V2rics from sand 10 grave~ and there is DO vcgetatiou indicative 
of moist or wet habitaL The area is surrouudcd by a dry Douglas fir forest with a 
relatively low and open undcnto,y. Surface v.'3tcr runoff appear, 10 Oow uueveuly across 
the cutire site. There arc DO '""ll-establisbed dniuage ~ els, although roadways lying 
below small berms created by the fill material probably cbanncl stormwa1cr 10 a small 
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sirc:a.m 10 the sou1h. Figure I depicu the general site location and geographic setting of 
Site 5. 

3.0 SITI: HISTORY AND ENFORCEMENT AC11VITIES 

3.I SUBASE, BANGOR, HISTORY 

The U.S. Naval Magario• Facility Bangor w.i.s cstablisbed in 19-14 to pl'O\ide a 
deepwater tramhipment point for arninunition and explosives. It became I.be prima,y 
command for ammunition activities in Puget Sound in 1948. 

1l>e primary role of NAO Bangor was 10 provide tnwbipmen1 and supply ~f 0cet 
ordnance, which also included overhaul of ammunition and ·disposa.1• of unserviceable or 
dangerous ordnance regardless or source (Han ~r 1989). Bangor included a 
segregation and reconclitioning facility, where ordn.:u,ce returned from ships was 
sepa.raied by type and insp«ted for serviccabiliiy. Demiliwiiation of ordnance at 
Bangor was begun about 1958 (NEESA 1983). 

The Polaris Missile Facility Pacific w.i.s added in 1963. Ordnance operations iDcluding 
demilitarizatioo continued and reached a pcu between 1966 and 1970 as a result of the 
Vietnam conflict. With a recall of troops from VietJJam in 1970, the shiploading 
operation was transfened to Naval Weapons Station (NWS) Concord, ud Bangor was 
linked with Naval Torpedo Station (NI'S) Keyport. Concerns over potential 
environmental hazards were raised at that time, and a vuieiy of nuclies were 
underwcen. Demiliwization opcratioos continued on a limited basis until about 1978. 
Bangor again became an established faciliiy following ilS seleaion as the Trident 
Submarine bomepon in 1973. 

3.2 HISTORY OF PREVIOUS Stn: EVALUATIONS 

3.2.1 Assusmfflt and Coatrol or hutallatloa Pollutants 

In September 1980, in response to CERCIA. the Na'Y initiated the Navy AssC$Sme01 
and Control of Installation Pollutants (NAClP) progrim. The NAClP program is pan of 
the Department of Defense's lmt•Jlarioo Restoration Program. which conesponds 10 
EPA's CERCLA program. The objecli"" of the. NAClP program is to identify, 0$$Css, 
and control eaviroomental contamination from past baz.ardous materials storage, 
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transfer, processing, and disposal operations at Naval facilitie>. The NACIP program at 
SUBASE. Bangor superseded the previous ACIP program inv.,.tigations. ln 1981, an 
initial =ument study (IAS) performed under the NACIP program (NEESA 1983) 
recommended funhcr in.,.cstig.:ition of Sire 5 to determine whether the site was 
comam.inatcd. 

In 1986, O>ngr= enacted the Superfwtd Amendments and Rcauthonution Ac~ which 
brought about cbang.,. in the Navy's NACIP program. The Nary was required to modify 
its existing NACIP program to be CO'!Sistcnt with EPA program guidance and 
terminology. 

Rather than develop verification and characterization reports for the site$ 01 SUBASE, 
Bangor, as bad been planned under NACIP, the Na,,y phased into the EPA's Remedial 
lnvestigatioo/Fcasibility Study (RJ/FS) program. which involves a phased progr=ion 
from initial scoping and site characterization to an evaluation of remedial alternatives. 
A current situation report (CSR)-, completed for SUBASE, Bangor in 1989 (Hart 
Qowser 1989). The CSR indicated that neither the existence nor location of mcrcwy at 
Site S could be coafirmed with available soil or water data. However, available data did 
indicate that mercwy was lilcely to be buried in the viciaity and. uni= disturbed. would 
remain cootai.Ded below ground. The CSR recommended additional soil testing and 
stormwater NDOff sampling, · 

On January 29, 1990, the Na..y, EPA, and Washingt0n State Department of Ecology 
(Ecology) signed a cooperative three-party Federal Facility Agreemeot (FFA) to Study 
and clean up possible contamination at SUBASE, Bangor. The FFA assigned Site S to 
OU S. 

A site investigation (SI) was completed for OU S in September 1992 (URS 1992a). The 
SI conducted a 6eld examination ofOU S and concluded that mercwy vapor was the 
principal conr.amin!I.DI at Site S. 

All Rl/FS was completed for OU S in December 1992 (URS 1992b). The Rl/FS 
cvalua1ed whether residual mercwy remains in the environment at OU S, and. if presen~ 
whether it posed a threat to human health or the environrnenL The Rl/FS identi6cd no 
cbemic:lls of concern at the FML site and concluded that mercwy coneenlnlions 
detected al Site S do not present a significant rislt 10 human health or the environmenL 

http:conr.amin!I.DI
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4.0 HIGHLIGIITS OF COMMUNITY PARTICIPATION 

The Navy, EPA, and Ecology provided information and solicited comments from the 
public concerning the proposed plan for remedial action for OU S through a public 
comment period, a respon.se form. .and a public meeting and by maintaining repositories 
of information where residents couJd review dommeots and mate.rial$ related 10 

investigations at SIJBASE. Bangor. The community relations plan concerning OU S is 
avrulable for public review in tbe information repooitories at the Central IGtsap Regional 
Library and the SUBASE, Bangor Br,o,,ch Library. (Access to SUBASE, Bangor, is 
rcstrie1cd to authorized personnel.) 

In February 1993, tbe N,-y, EPA. and Ecology published The Propos,d Plan for Opqabk 
Unit S (URS 1993). A notice of availability of the proposed plan and public CO!lllllent 
period wa.s placed in Th, Swt (Bremenon) on Febnwy 24, 1993. In addition, the 
proposed plan wa.s placed in the administrative record and mailed to all on the mailing 
list. SUBASE, Bangor periodically issues fact sheets discussing remedial aaivitics at all 
operable unilS at the installation. The public comment period OD the proposed remedial 
ac:tioD eXlcDded from Fcbnwy 24 to March U, 1993. 

A public meeting to disaiss remedial action and obtain CO!lllllents wu bcld on March 4, 
1993, at the Olympic View Community Center In Silverdale, WasbingtOD. There were 37 
people In the audience (including Navy, EPA, and Ecology personnel and a eoun 
reponer) and 6 people OD the panel. Seven co!lllllents were received. Responses 10 

public eommenlS ate contained in the Responsiveness Summary (Appeodix A). 

Repositories of Information arc m>intained at the following locations: 

Central Kltsap Regional Library 
1301 Sylvan Way 
Bremenon, Wasbing10D 
(206) 3TT-7601 

Bangor Branch Library 
Naval Submarine Base, Bangor 
(206) TT9-'Jrl4 

http:respon.se
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The admfoistrati\'c record is on file W"ith: 

Engineering Fie.Id Activity. Nortb1'·Cl1 
l<J.10 N.E. Hostrmrk Strccl 
Olympic Place D 
Poulsbo, Washingloo 
(206) 396-5984 

5.0 SCOPE AND'ROLE OF OPERABLE UNITS 

Two NPL sites are loca1ed at SUBASE. Bangor. The fin1 is Bangor Ordnauce Dispow. 
Sire A (OU 1), which.,,.. listed 00 the NPL OD July 22. 1987. On Augwt 30. 1990, the 
remainder of SUBASE, Bangor-including an additiooal .six operable units comprising 20 
lcn()\l,n or suspected hazardous waste sicc.s-wa.s listed oa the NPL This rceord of 
decision >ddr.....s ODC of thc,e ope.cable units. OU s. wbicb coosists or Sire s. 
The risk o.ssessmeot for oooc:o.acer and c:o.acer risks at OU S shows th.u the origioal FML 
site and Site 5 pres.eDt oo s.ipific:ain cuncat or potential threau to bum.an bc~lth or the 
environment and do not wa.mt.Dt funbcr action. 

"° SUMMARY OF SITE CHARACT£RJsncs 

This section pre.seats an overview or she coataminarion and potential routes of exposure 
posed by conditloos at the tw0 sl!es. 

The FML site was used for resting br.us projectile sbcll ,.,ings T'ne ,.,ing.s were 
coated with mcrcu:ous a.iuatc. and heated. lbe procedure reduced and vnla.tiliv::d lbc 
merrury. which theo condcmed in the wall.I of tbe metallurgical laboratory building. It is 
e<timated that du.ring the years of opcra.tioo (from approximately 1958 to 1m). roughly 
100 pow,ds of mcrcwous nirn.te were comumcd in tbe tc<ting procedure. retained within 
the building. aod could be pre<cnt ill lbe rubble or the FML (NEESA 1983; Spcocer 
1983). 

Site s, a, de<cribed ill the inilial We<SmCDt <rudy (NEESA 1983), the CWTeDl siniatioo 
rcpon (Han Cro.,.,er 1989). aod the Fcdcnl Fadlity Agr«mco~ is the disposal loatioo 
ror the FML rubble, formerly designated Building 274. Rubble from the bulldiog wa, 

http:wa.mt.Dt
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reponcdly disposed or in the former barricaded railroad sidings located in the sou1b­
ceo1ral ponion of tbe base. Aerial photographs of tbe Sile 5 vicinily sugges1 !bat major 
dispos;II and grading activities began a1 1he site between 1975 and 1977 (Han Crowser 
1989). However. historical data, aerial pbo1ograpbs. and sire investigations did not 
reveal tbe exact location of tbe Fl>il. rubble wilbin tbe lonoer banicadcd railroad 
sidings. 

Data on the chemical chane1eristics of the Site Senvironment prior ,o tbc current 
Ulvcstigation conmtcd of one surf-ace;'•'•ater S3mplc collected in 1983 and rwo surface 
water composi1cs, two suriicial ,tream sediment composites, and five soil samples 
coUected from rest pitS in 1987. The 1987 mrfa« waler and stream sediment samples 
were obtained by compositing individual samples collected from 6ve ditch locations on 
either side or tbe aca,ss road through the site. These samples were coUecced during a 
storm sufficient to geoerate sbcct~Oow runoff. 

The mrfacc water sample coUccccd in 19&3 is believ,:d to have been eoUccted from the 
surf.ace water dr.wuge ditch .r the sire's d<l\<11Slream (southern) boundary. This sample 
was submiucd for mercury analysis. Because of inadequate documco1atioo of the 
aoal)1ical result. the reponed V21ue may 001 be valid. The laboratory repon did not 
document the analytic melhods and units or reporting. and tbe validi1y or this data is 
questionable. Surface water samples coUcctcd subscquco1 to 1983 were galh<:red in :in 

auempt to duplicate the results of the Na,.Ys 1983 sampling that tentatively identified 
mercury in swface water. 

Wa1cr samples coUccred in 1987 were submincd for the detcrmillatioo of 84 coostiruents 
including metals. ord.oance, volatile organics, pesticides. herbicides, and polychlorina1ed 
bipbenyls (PC&). Sur6cial sc<iimeot samples ,v,:re analyicd for total mercury. The 
$Urlace water samples did not derccc mercwy above a level of 0.J pg/L Furthermore . . 
neitbcr suriicial scream sedimeJ>t nor soil samples coUccccd during tbe u,,,ssm,ot 
exhibited mercury cooecorrations above background levels for Puget Sound soils. 

Five other metals (beryllium, chromium, copper, lead, and Diclcel) were detected in the 
Sllrfa.cc water. The preset>CC of these other metals in Site 5 surface wa,e,., sediments, 
and soils is consistent with the presence of metal W>StCS from refuse nor associated with 
tbe F.ML rubble. The measured IC\'Cls or these metals were similar to those reponed in 
regional residential runoff (Han Crowscr 1989). Figure 4 ~ tbe surfw: water and 
sediment sampling locations at Site 5. 

http:Sllrfa.cc
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ln the 1980s. nine test pits were CXCl\.'3.tcd to the bue of fill materials and into V:isboo 
Tlll in variotU pans of the abandoned banicaded sidings. Five soil =pies were 
selected for chemical analysis in places where rubble-possibly from the FML-was 
found. No merrury above background concentrations was found in any of the test pit 
sample!. <Admium and zioc were present in Site 5 soils at levels higher than nonnally 
occur in Puget SoWJd soils. The incideoee of these metals in Sil<: S soils is consisteot 
...,ith the presence of mctaJ wastes 001 as.soda.red v,itb the FML rubble. 

In 1992, a soil vapor survey was condpaed v.itb 6eld instrumeoiation during the site 
investigatioo of Site S (URS 1992a). Soil vapor S'1Dlples talcen at a depth of JO to 15 
feet below ground surface indicated the presence of mercury vapor. 

The remedial investigation subsequently conducted at the FML site and Site 5 (URS 
1992b) coosisted of tbe following components and fiadings: 

• FMLSile 

ldeotifying the original location of the metallurgy bboratory through 
aerial photographs.. interviews, and comtruction maps 

Drilling five soil borings to 15 feet below the 'asphalt surface. 
(Fifteen S'1Dlples (three from eacb borillgJ were c:ollcaed and 
aoaJyzcd for total metcury. ID addition, selected S'1Dlples were 
anal~ for ordnance compounds.) 

Findings: Mercury cooeenuatioos in FML site soils ranged beiween 0.04 mg/kg 
and 0.08 mg/kg in 14 of the 15 samples. Only one sample (S805, at a depth of 
I 10 2.5 feet) at 0.63 mg/kg exceeded b.lekgrouod c:onecnttatioos. 

• Site S 

Reviewing aerial pbotograpbs and historical records in an aitemp1 to 
locate the metallurgy l•boratory rubble disposal &zea ,.;thin the 
abandoned banieaded sidings 

Sampling surface water runoff aod sediments in ao attempt to 
duplicate earlier sampling by tbe Navy that bad teawivcly ideati6ed 
the preseoee of merauy 
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Conducting a soil vapor SUJ"\'cy in an aucmpt bo1h to detect the 
presence or mercury in the barricaded rail.road sidings and 10 loca1c 
tho FML rubble. (Figure 5 sho-., tho houndarios of the soil vapor 
survey at Sito 5.) 

Eiccavating test piu at tbc: loations "'ith tbc: highost morcury vapor 
dotoctions in an attempt to lo<:ato the buried FMI. rubblo (b=d on 
field screening with a mcrauy vapor sensor, soil samples were takeo 
from the test pit,and sent to selected laboratories for 343lysis) 

Cooducting a followup soil mercury vapor survey a, selected 
loc:atioa.s 10 determine whether the mercury vapor concentrations 
dotocted dwing the initial survey, using field instnunontatioo. 
represented lncaliv::d accumulations of mcrauy vapor or wbctbcr 
mercury vapor was widely dispersed 1>ithin fill materials 

Conducting a third soil mercury survey consisting of loog-term (I to 
8 hour) pumping wing sorbeot tubes, followed by laboratory anaJ),is 

Sampling groundwater collected from a previ~wly installed 
downgradieot nested well pair. (Two samples were collected. 
Groundwater was found in two aquifon: one shallow and the other 
at se.i level. Well F-MW-43 was saeened oear the base of the 
shallow aquifer from 157 feet to 172 feet below ground swface 
(bgsJ. Well F-MW-43S was screeoed ncn the top of the sh2llow 
aquifer from ! 18 feet to 123 feet bgs. Figure 6 shows the loation 
of the nested ,.-etl pair.) 
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Findings: 

Surface wottt runoff ud S<diments. No du.solvul mews de1ectcd in surface 
warer samples c.xceedcd EPA nwumum cootaminanr levels (MCl.s). 
Concenuatioo.s of be,ylliu.m detected io stonnwa.1cr sedimenu exceeded 
background surface soil coocentratiom but are wilhin the range of subsurface soil
concentrations.. 

Soll .,,po,,.....,.._ All three $Oil V2p0r sw,,qs indiatcd the presence of mercury 
in soil YlpOB. The IWO SC'ttDi"8-l'OffJ $WVq'S ~ used IS & predictive 1001 for 
suhscqueat sampliQg. The W>oratory results from the long-term survey w,:rc used 
to a.nalyu: rWrs at the site.. which were determined to be wilhin the EP A's 
accep!al>le rislc range. 

Soils sum,s. Mercury was de1ectcd in all test pit samples betw<eD 0.018 and 
0.097 mg/leg. The d&la indicated rl>at the CODcealnOODS of mercury deleeled a, 
Sile S are 11 or sli&hlly above oallltal badcgrow,d a,ocenttat!oos. Mercury dau 
from Site S are a>mpared with baekgrouod a,ncenttat!ons in Table I. 

Table 1 · •Compart,oa or Obkn'<d M......,. L,,,,,b III Site 5 co 
Natural BacqrouDd Concmtn.tlocu at SUBASE, Ban:or 

To summarize the results ol :be remedial invcstiption. mucury was 001 selected ., a 
cbemic:al of po1enlial a,ocero (COPC) for Site 5 soil or water lvca11se the maximum 
cooceotratiom in the site soil ~re below the rislc-based sereeniog conceotratioo (RBSC) 
and because mercury was 001 detected in wa1er. (Section 7.0 <lis<usses RBSC serceDing.) 
Even i1 mercury were preseo1 in Water &I half lhe deteaioo limits, the a,nce,unuiom 
would 001 exceed tbe RBSC Because mcrauy was de1ected in soil V2J)Or samples lalteo 
at a deplb of 10 to 15 leer below grow,d SUlw:e at Sire S, tberc is the potential for 
mercury 10 migrate tbtougb the soil profile aDd volan1ize inro tbe ambiea1 air. However, 
no source of mercury was found during tbe si1e investigation (URS 1992a). Therefore. 
lhe lateral and YU'tial mea.t of conr.amination and sitc-$J)C-Cific fate and tn.nspon 
cannot be addressed. 
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7.0 SUMMAR\' OF Sin: RISKS 

The resuJ15 of soil analyses taken at the F~D. site were compared "ith background 
levels. State of Washing1on Model Toxics Control Act (~fTCA) Method B values. and 
EPA Region 10 RBSCs to determine whether the detected concentrations of chemicals 
exceeded saccniog conccotntion.s. No chemicals of ronccm exceeded these screening 
levels at !bu site; therefore, a human health risk assessment was not performed, 

The resullS of mercury analysis of wpples from Site 5 were compared with SUBASE, 
Bangor, naturally occurring levels and EPA Region 10 RBSCs to determine whether the 
detected coaccntratiom of mcrcwy exceeded screening cooo:ntratioDS. No 
concentrations of mercury in soil cx«edcd EPA Region JO RBSCs. No mercury wa, 
detected in the groundwater or surf-ace WillCl. lbc risk ass.essment developed for a 
hypothetical future residence at Site S indicated that indoor air concentratio~ of 
mercury would be below the level or con«ro and v.-ould not pre.sent an unacceptable
health rule. 

The follov.iog were considered as potential patbv.,.ys of migration for possible 
contamination 3.t Si1c S: mm·cmcot of mcrcwy vapors through the soil into the ambient 
air, migntion of residual mcralJ'Y iD su.rbcc water runoff and groundwater movement. 
uptake of residual mcrcwy in vcgeta.tion at the site. and bioa.ccumulation of metcwy at 
increasingly higher levels of tbe food chain. 

7.1 HUMAN HEALTH RISK ASSESSME1'T 

7.1.l F'ML Sile 

• Background Conccatratioa.s 

Table 2 compares soil metals data from the FML area with naturally occurriog 
concentrations. The evaluation sbov., that the levels of anenic. bcl}'llium. chromium. 
lead, and nickel detected in the soils were at or below naturally occuniog conc:cnuations 
in soils at SUBASE, Bangor, thus eliminating these elemenu as COPCs. 

http:patbv.,.ys
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Tabl• 2 
Comparlson or Obsen'fd ™L Soll M.Ws 

Conctnt·rauons 10 Nalunlly Oc-currinz Con~atra1ions 

A1'lalJc 
Bctylwo, 0.27 I.Ill 0.57 
a....lum r, 33 13 
Lad 19 j 0. 15 

"'"""" o.oa 0.01 .... 
Ni<hl jj 91 3',j 

• RBSC Comparisons 

1.6 

:zs.a 

The awamum cooccnuatioo of mercwy dete<ted io the soil at the FML site is below the 
EPA Region 10 RBSC and the State of Wasbingtoo MTCA Method B CODc:Cllttatioo 
(Tobie 3). 

• Results 

Based OD this evaluotioo, no COPCs were ideotilied at the FML site. 

7.1.2 Sire S 

Accordillg 10 the OU S work plan (BVWST 1991) and the CSR, Volume I (Hart 
Crowscr 1989), historical data identified merewy ., the principal "'a.Ste constitueor of 
concern at Site 5. This concern was supponed by the detection of merauy vapor during 
the sire invcstiption (URS 1992.a). This iovcstiptioo served as a screcomg roo~ 
iodicaliog the need for longer tenn mercwy vapor teSliog to produce bbonuory-quality 
results. Laboratory-quantified mercury vapor conccotrations were obtained from sorbeot 
tubes cnnt>ioing Hydrar used for the loog•tenn survey (URS 1992b). 

http:Oc<is.00
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Table J 
Comparison or Ob1trvcd Soll Conccnlmtlons with EPA R<glon 10 RBSC• nnd 

Wuhlng1on MTCA Method U Proposed Cleanup 1,.,.,1, 

N• 
NA • 110C avail1blc 

•Ri.u-bastd C'akola.1.lon Nsed on soil Jngeatlon is riot 1pproprb.ic for clcmcnt.1.1 mcrwry since inMlldon upo,utc l:s of grc1tu c0n<crn r°' 1hi, mc1al. 
Tbc RBSC for mct(UfJ was duMd 1uumin.a 0.21 m• aitjlg body ~fJhl/d1y (E.PA 1991, ArpeodU: Ill) and 50 111 p:111icubto/m1 air (ambient air
qv1Jity i.1a11dtrd fOf PM 10). 

"The tcfc,encc dose (RID) for ltM>,g.anlc mucury WU UKd betacse clcnw:nhl mercury ls lhc vol.at!~ form. Thi, RfD WI!.\ calrol.attd from I prcvi.,udy 
lisrcd chtew1ic reference c-oaccntration (EPA 1992a). UowPtt, lhis RfD for inorg1nic mercury 1, numuly 1;1nckr tc\lew hy 1M. EPA, 

>O>M"110UIIM Alll,) 

http:1pproprb.ic
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As s1a1cd in Section 5.0, the risk assc,.smeo1 for ooocancer and can«r risks 01 OU S 
shows 1ha1 Site 5 presents no significan1 curreo1 or po1eo1fal risks 10 hwnan hcal1b or the
environmenL 

A statistical analysis w.i.s conducted on da1a from the matric,:s sampled a, Si1e 5. The 
mean analytical V:UUC$, the llWlimum observed V:UUC$, and the 9.5-perceoc upper
confidence limi1 values ate sh0"1l in Table 4. 

Table 4 
Stalistlcal Raults of Men:ury (Hg) ill Matri<u Sampled a1 Sllc 5~ 1'Matriif~ ~ Sp,dcs'~ DI.I 

Sl,,f.,. ,oU He. toe.I s 
SubNmc, 
,oU 

Hr.toe.I 16 

Soil p, Hr . ..,,., 
(Mar<b) 

61 

H&, "'90< 
(/-) 

'.M 

Jf1,. Vl pc)" (I bocan) 9 

"'· - (I bout) 
9 

5u,c..,, Hc.lO<&I s...... Hc.diuol...i sG- Hc. lO<&I 2 

-....... 
m&/1:c 
m&llcr 

m,/m' NA 0.17] >0.999 0.241 

m,/m' NA 0.336 >0,999 0.<61 

m:im' NA 0.002 o.oor 
m:im' NA 0.00, 
•&IL I.I 

•&IL 
,&IL 11.0 

N • olUDbe-, or ampto, 
VC1.9S • o~9$~ eorifidmcc limit 
NA • ooc •va1Wik 

•Muc:u,y ,WU DOI ddoc:ted UI..,. ~ rwulu u:ad ill rbt ...err CII .-we Sea dl.ao die ddecdoo limiL 
~ poiJM YU1a ~ &lll!ld 10 Clllimatc ruk. 

No«, Sb>dod "'"'" iod;...,111o va1wa...., /w.._,.,.WI, tboSIJIIASE, Boop. """"11y .......... 
Jcvd, ,"4 EPA Repoo 10 RBSC.. 



SUBASE. BANGOR, OPERABLE U,-TT S 
Record ol DcWioo U.S. N,,y Cl£A.N Coou~ct 

O,tc: 09/lJ{'l'JEapn«l"U\£ Field Acfi,.ity, Nott.b..,.-e.)t 
P,gc: itCoou,c:t No, 1''62-474--89,0,9?95 

cro 0036 

• Background Comparisons 

~aturalJ)' occurring concentrations of mccals in surface .311d subsudacc soil were 
c:ikulated according 10 the methodology provided by Ecology ( 1992). The data indicate 
that the conccntratioa.s of mercury detected i.n the soil at Si1c S are ai or slightly above 
aatu.rally ocauring conccatratioru. Table S compare.s mcrauy data from Site S v.itb 
naturally occurring ronccntntions.. 

1 Tabl• S 
Comparison or ObStt\'N Mercury '-b 11 Sito 5 to 

J',;aturally Occurring Concentrations 11 SI/BASE, Bangor 

g>"' '·:'=-"''<',:-(~ 

~~-
~ ~ 06ia4(~-- ~.,Vk"l "• .~:,t:,,'j.VI, •.,,. .~ ~ ~c:--.~;...os.;..._,:,...:,:;~ .. 'I ·,;;·~• ...-:.;~,A....-. ~ 

~ ~~ . ~ ~ c,.· · ··~~ ..J}.,. Matm~~ ' . liic.lq)' ..;..~ 
· · - • · - ,f"tf'

Swf>« ..a o.os oms 
Sobswt'KC: .10i1 o.os 0.097 

• RBSC Comparisons 

A, shown in Table 6, mercury coocentratiocu in soil were well below the EPA Region 10 
RBSC. correspondiDg to • hazard quotient (HQ) of 0.1. The hazard quotient is a 
quantity resulting from the comparison of an observed coa<:catration or a cbemiCll with 
the established referoncc dose. U the results are greater than 1.0, cxpoiure to lhat 
chemical is considerod tO be of potential concern. 

Merauy was not detected in lily sampl.. or groundwator or swfaee water. Even if it is 
assumed that merauy is present in these samples at one-half the detection limi~ these 
concentrations are sub1tantially below the RBSCs for mercwy in th..e media. The 
conceatratiocu presentod in Table 6 are only ..timates or the levels of mercury based on 
the contract•required quantitation limit (CROL). CRQLs arc levels dov.u to which 
laboratory procedures are required to detect lJ)Ccilic cbemieals. 

EPA does not provide RBSCs for air (EPA 1991). Olnsequently, comparison or mercury
concentrations in sjte a.it ~ith RBSCs was 001 possible. 
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Tnbl< 6 
Comparison or Ruu11, or M,n:ury Sampling 

Al SIi• 5 to EPA R,glon 10 RBSC, 

Soil I t!kmcnt1I 3.00E-0< 
mcrcu,y 

Ware, I Methyl 3.00E-0< 
mt:1cury 

lnplion 0.1 8.2 m&ftg O.Oll "'&ftl 

Oral 0.1 
1.0 

0,0?7 m&fli:g 
1,10 ,,tL 
11.0 ,1/L 

0.100 ,8/L 
Soil IEJemcnUI 3.00E-04 m,Jm' IAhalalkla 

0.500,g/L 
No< Not 0.004 mgjm•,.. mcm,L I J"PU~ablc •ppliable 

svrr1« J.Oil 
Sulnur(N"C r.oi.l 
Sur(M:c wa1er 
Groundwa1u 

Soil,.., 

No 
No 

No' 
No' 

NOi 
arrliublc 

t'J'1kcn from EPA 1992&. ln,ution and inhab1ioa lo~city ctkcrla (w mcm11y h.avc been wi1hdr1wii from the fnlcgrau:d RM: fnfo,ma.1ion Sys.fem (IRIS). 1CaJcultlcd ICCOfdil\.g 10 £PA 1991, 

•An rot.ti m«cuty resahJ tft ,,~n4walcr ud 111rf1ce Wllct were ltOMC1ccu. T'h,e mWmum rocc«itr.ii(),u. lb1td '°' these 1-ampks arc haU the C'Otlltact• 
rrqulred quantiulioa r1mit (CROL) of lhc labot1t°'7 mt lMd used. lc.,'ClJ below CROI. ate "noDdctcct1· bo1 601 nt«su,ily iuo. 

>aU01,t)Ol,OU IT atlu 
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• Results 

Only mercury concentrations in tbc air were evaluated in the risk assessment: merCUI'· 
'-'':IS not selected as a chemical or potential concern for Site S soil or water. No · 
uoaccepUlblc risks were found for mercury :u Sile S. 

7.2 RISK CHARAcn:JUZAnor. 

7.2.J FllfL Sit• 

Arsenic. beryllium, cbsomium. le.td. :,nd niclcel concen1r.1rions are •• or below IL'lruraJlv 
occurring coocco1r.1tions in soils al SUBASE, Bangor. Mcrcwy conccntratiollS arc bclow 
EPA Region 10 RBSC. Mercwy is also below the State of Washington MTCA Method 
B value. Funbermore. Wider cunen1 conditions. the asphalt surface in the vicinity of tbc 
child--carc center minimizr..s direct exposure to the underlying soil. reducing potential risk. 

7.2.2 Sites 

Mercwy levels in the soil samples are below SUBASE, Bangor, narwally O<XUrriDg Je,·e!s 
and EPA Region 10 RBSC levels. Mercury levels in soils are also below lbe Staie of 
Washington MTCA Method B levels. Using an estimated indoor air coocenuatioo 
(IAC) of mercwy, noncaoccr risks were calculated for a hypothetical furure resideo1 who 
might be ~d 10 mercwy vapon. This calculation requires comparing the estimated 
IAC of mcrairy with an ao::cptablc. bcaJtb-protcctivc level A reference con«otntion 
(R.'C) of 3 x 10"' mg/m' bas been used 10 represeot a safe e.tpOSwe level. However, lbe 
EPA bas withdrawn the RfC for mercury from its IRJS chemical ioxicity database (U.S. 
EPA 1992a) pending review by an EPA work group. For this evaluatioo, EPA Region 
JO requested that the withdrawn RfC. which is still listed in lbe Health Effects 
Assessment Summary Tables (U.S. EPA 1992b), be used as an interim toxicity value uotil 
3D updated R!C becomes available. 

A predictive model was developed t0 estimate the t'Oaccncration of mc.rauy in tbe 
indoor air of a bypolbetical residence built on Site S. This model estimated lbe OW<, or 
traospon, of mercury vapor from the soil through the fouodation wall and into the 
ambie01 air of the resideocc. lbe model wed for this wk was the HellSley and 
Scbo6eld model, which was based oo a radon soil gas tranSpon model. Dividing tbe 
estimated !AC for mercury (URS 1992b) will> the RfC yields an HQ. lbw, 8 x l<t' 
mg/m' divided by 3 x lo-' mg/m1 is equal to an HO of 3 x 10", a v:ih,e below 1.0, the 
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standard le'\'CIof concern. U a house were built on Site S, mercury would not present aa 
unacccpiablc health risk. 

ln addition. because occupaiionaJ exposures ate typically fess than rcsidcatiaJ c.q,osures 
(due primarily to reduced time spco1 on site), inhalation of merouy vapors by workers at 
Site 5 would not pose ao unacceptable risk. The maximum con«otratiotis of mercury 
vapor in air yield acceptable risks for noncaoecr effeas for both future residential and 
occupatiooal exposure. 

7.z.J Uaccnal.oty Allalysls 

The general trend of the risk characterization performed at Si1e S a.od the Ft.n. si1c w.u 
conscn-ativc. AD overestimation or ruk is expected to result 

• Analytical Results 

The rc-.suh.s for Site S -.-a,er d:ita arc derived from samples reporting undetected 
c:oocentration.s at the CRQL In this case, the mean. maximum. and 95-perccot upper 
confidence limi1 ,-aiue arc cquol. This siruatioo i.s acceptable because the CRQL.s arc 
below screening concentrations.. 

Most a.oalytical methods produce rcsulu .,;th a.o accuracy range of 10 to 20 percent
(McKown cl al. 1984). 

• Screc:lliD.c Conctatra.Uons 

RBSC) w.::re compared 10 the m:u:imum observed ievcls of merauy found ut the.se sites. 
Bcause of the limited sampling and analysis activities ~• Site S a.od the FML site and 
the potential for error propagated duriDg field investigations, the maximum detected 
value for any chemical in a solitary sample requires careful interpretation. The sc:rceoing 
method i.s c:on.scrvalivc, with a potential to O\'Crcstimate risk. 

A number of uncenaintics arc inherent in the ,wumptioos and calculations related 10 
indoor mcrc:wy conccotrations. Filst. it is conservative to assume that a residence v.ilJ 
be built on Site S. It i.s not anticipated that the site will cbaoge to iodude residential 
use. In additioa, the site i.s composed of building fill materials, and cxca~tioo of the 
ar~ and con.structioo o( a rcsideooc on this site i.s highly unlikely. It i.s also c:ooscrv.uive 
10 assume tbat the building foundarioa and compacted soils surrounding the building will 
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not attcnu3te the DUA of mercury from 1he soils into the indoor air. The RfC for inhaled 
mercury is somewhat unccnain because the EPA bas withdrawn it from the IRIS 
cbcmic:,J toxicicy database (U.S. EPA 1992a). The RIC used in this risk assessment is 
based on :i no--effecu level observed in sc-vcral long-term human studies and includes 3.11 

uncertainty. or Wery, factor of 30. Based on the number of conserva1i\'C as.sumptions 
included in our anal),is, it is highly unlikely that indoor air conccn1ta1ions al mcrcwy
would e,ccced bcaltb-protcctivc levels. 

7.3 ECOLOGICAL RISK ASSES~~fE1'T 

7.3.1 FML Site 

The area al the original FML is a paved porking lot: no ecologial risk is posed by this 
site. No ecological cnluatioa was conduned at this site. 

7.3.2 Site 5 

• Site Species 

The forest in the vicinity of Site S provides good habitat for a variecy of animal species. 
including deer, and probably is a refuge for animals that arc transient fonigcrs in the 
rubble area. 

No threatened or endangered species were observed at Sile S. Bald eagles. wbicb arc 
prorec:tcd under the Bald Eagle Protcc:tioa Ac:t ol 194-0 and the Endangered Species Ac:t 
of 1973, may pcrcb oa trees in tlu: sunounding foresL No endangered or threatcacd 
plant species :ue lcno-.o'D to be found at SUBASE. Bangor. 

• Exposure Pathways and ll,ccptors 

Having 00 kaoW'D biological func:tioa. mcrcwy is toxic in an inorgaaic form, but bas 
greater toxicicy after uansfonnatioa into organic forms such :,,s methyl mercwy. Mercury 
cu, accumulate at higher levels in the food cb3ia. eveorually posing greater 
coviroamcatal risks to top-level predators tbao 10 organisms at the base or the food 
eba.in. 

http:Coatr.Kt
http:Eo&inccri.og
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The foUowing pathways and rc«ptors were selected for e-i.'aluatJon of mcraJ.I')' at Site S: 

• Root uptalte from soil$ by weedy herbaceous pl11nu 

• Ingestion of -..·cgcu.tion by a herbivorous small mamm.:tJ (Townsend's '-'OleJ 

• Incidental ingestion of soils by a small burrowing mammal (Townsend's 
vole) 

• Predatory consumption:of small mammals by coyotes 

To"m<:nd's voles and coyotes arc common at SUBASE, Bangor. 

• Summary and Coaclusioas 

HQs were determined for receptor species: voles and coyotes. HQs g,eater !ban 1.0 
indicate a potential stress on exposed organisms. There ate no risks g,eater !ban 1.0 to 
voles or coyotes from exposure to merauy in scil at Site S. RisJcs to voles ond cvyotes 
through ingestion of $Oil, \\'atcr. vegetation, and prey were not above 1.0 for either ionic 
or total mcrcuty. Risk for c.rposwc to mcrcwy vapor inhalation by bunowing animals 
was below 1.0 when a toxicity reference value for humans was used. 

7.4 FUI'UR.E RJSK SCENARIOS 

It \\-.U assumed in the risl: cba.ractcriz.atioo that present di.ta arc rcprcscotativc of data 
that would be collected in the future. It is anticipated that tbe scil vapor concentrations 
of mcrcwy 11,ould be reduced over time through volatilization. Because no scurcc area 
for mercwy ha.\ been firmly identified in subsumcc soils, no additional significa,,i 
release of rncrcwy is expected. 

8.0 1l{E SELEC'JED REMEDY 

Tbe selected remedial action at OU S is the no-action alternative. Tbc risk os<essment 
for noncanccr and CU1ccr risks at OU S sbows !bat tbe F1>ll. site ond Site S present no 
significant current or potential threats to bW1L111 health or tbe environment and do not 
warrant funbcr action. 
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Conccntra.tions of all mcWS fouod in the FML site 10ib, including mercury, were :u or 
below n>rurally occurring eoncentr.ations in soils at SUBASE. Banaor. Soil 
concentr.ations of mews were also below lhc SiAte of Washington's acceptable 
concentrations for those metals with published values of 3cccpt.ablc conceatnliom. In 
addition. the ..pho.lt surface oovcring lbe origuw Fl\-lL arc.1 minimizes direct exposure 
to the underlying soil, reducing any potcotio.l risk. Oo the basis of these lindings. no 
compounds v,·crc sclca.ed for risk ~uarion at the f ,-,tL 

Risks for mercury in any environmcnp..l medium at Site Swere dc1crmincd 10 be within 
the National Contiogcncy Pb.a's aeecptable rislc r:lllg<. 

Bucd on lbe Wonnation currently a~4blc, lbe Nl'y, EPA. and Ecology conclude lb>t 
lhc cxlstillg conditions at lbe ""'0 sites arc protec:tM of human health and lbe 
environ.meat., ;i.od a no--:actioo dec:ilioa is W3Jn.Dtcd. 
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